Data were collected at the Ontario Veterinary College, University of Guelph, Canada, the University of Helsinki, Finland, Ludwig‐Maximilians Universität München, Germany, and Seattle Veterinary Specialists, USA.

A portion of these data comprised a research report presentation, "Canine Awake Ambulatory Wireless Video Electroencephalography," at the 2014 ACVIM Forum in Nashville, Tennessee.

EEG

:   electroencephalography

Despite being the most common chronic neurologic disease in dogs, there have been few advances in the diagnosis of canine epilepsy.[1](#jvim14789-bib-0001){ref-type="ref"}, [2](#jvim14789-bib-0002){ref-type="ref"} Current recommendations are to establish whether the behavioral event is truly a seizure before attempting to identify the underlying cause.[2](#jvim14789-bib-0002){ref-type="ref"} These diagnostic criteria comprise many subjective clinical observations or decisions based on the owner‐derived history or video, or both, of an event, a process with low interobserver agreement.[3](#jvim14789-bib-0003){ref-type="ref"}

An electroclinical syndrome is a distinctive recognizable clinical disorder identifiable by its clinical features, signs, and specific pattern on electroencephalography (EEG).[4](#jvim14789-bib-0004){ref-type="ref"} These electroclinical syndromes are important in human epilepsy due to their being a focus of etiological and therapeutic investigation. There are few such defined syndromes in veterinary epilepsy, likely because of historic impracticality of using EEG because of technical challenges and the lack of standardization.[2](#jvim14789-bib-0002){ref-type="ref"}, [5](#jvim14789-bib-0005){ref-type="ref"}, [6](#jvim14789-bib-0006){ref-type="ref"}, [7](#jvim14789-bib-0007){ref-type="ref"}, [8](#jvim14789-bib-0008){ref-type="ref"} Human pediatric epileptology faced many of the same challenges. However, advances in technology have allowed the addition of synchronized video to the EEG, resulting in improved diagnosis of behavioral events in children.[9](#jvim14789-bib-0009){ref-type="ref"}, [10](#jvim14789-bib-0010){ref-type="ref"}

The objective of this study was to investigate the utility of a novel wireless video‐EEG protocol in unsedated dogs that is similar to that used for children for the diagnosis of behavioral events. We expected that diagnostic success would parallel that found in human pediatric epileptology. We defined diagnostic success as: (1) the presence of epileptiform activity during or between behavioral events, or (2) a behavioral event with normal associated EEG suggesting that these events were not seizures. Diagnostic success was predicated upon the acquisition of clinically interpretable, good quality, video‐EEG permitting assessment; if the recording was unreadable, it was considered unsuccessful. We hypothesized that diagnostic success would be positively associated with increasing length of video‐EEG recording and higher/increased frequency of reported behavioral events (those events occurring before the video‐EEG recording).

Materials and Methods {#jvim14789-sec-0008}
=====================

Medical records were retrieved from participating institutions for dogs that underwent EEG recording. Institutions were the Ontario Veterinary College (OVC) at the University of Guelph, the University of Helsinki (UH), Seattle Veterinary Specialists, and Ludwig‐Maximilians‐Universität München (LMU Munich). All video‐EEG recordings had been obtained with client consent to investigate whether the dog was experiencing seizures. Recordings were selected where a specific unsedated wireless video‐EEG recording protocol (as described below) was used. If the dog had received sedation or general anesthesia prior, the recording had to extend beyond clinical recovery or extent of pharmaceutical influence to include a period of unsedated mentation. Signalment, prior sedation, anticonvulsive medications, and the frequency of events occurring before instrumentation for the video‐EEG recording (historic event frequency) were noted from the history.

Video‐EEG recordings were performed with a wireless video‐EEG machine.[1](#jvim14789-note-1003){ref-type="fn"} The video camera was kept positioned such that as much of the dog as possible was visible, ideally with the face closest to the camera. The wireless transmitter/amplifier box was attached to the dog via a body harness "backpack" or placed in close proximity to the dog, either adjacent to it if nonambulatory/confined to a small crate, or held by the handler (controlling the dog via a leash and collar). The leads that connected the scalp electrodes to the transmitter/amplifier box were fastened to the neck in a tension loop with nonadhesive bandage. Scalp electrodes were either subdermal wire electrodes (at the OVC) or needle electrodes (at all other recording locations). Electrodes were fastened to the scalp with sticky bandage, with or without additional nonadhesive bandage to hold the leads in place. Occasional dogs were provided an Elizabethan collar as needed to minimize interference with the equipment once instrumented.

Recordings were performed initially in a quiet environment for most dogs. If neither the dog\'s handler nor clinical staff stayed with the dog for the duration of the recording, then the dog was checked every 4 hours throughout the night, and the video camera repositioned if necessary, while the dog was confined in a crate or playpen. After a period of baseline recording, any known triggers of the behavioral events reported by the owners were presented to the dog. The only other activation technique employed was to record video‐EEG during natural drowsiness or sleep---this was not interrupted if it occurred spontaneously during the recording period.

Recordings were terminated either when the dog removed the equipment spontaneously, or after the target event(s) had occurred, or after a predetermined clinically indicated period of time, for example, after the event of interest had occurred or after 24‐hour hospitalization for seizure monitoring. All recordings were digitally saved for later review although the equipment did allow live recording monitoring for clinical observation (performed in a subset of dogs).

Electrode placement expanded upon a previously described protocol, adding up to five more electrodes to increase coverage of the cortex (Figs [1](#jvim14789-fig-0001){ref-type="fig"}, [2](#jvim14789-fig-0002){ref-type="fig"}, Table [1](#jvim14789-tbl-0001){ref-type="table-wrap"}).[11](#jvim14789-bib-0011){ref-type="ref"} Nomenclature of electrodes was consistent with that used for the human EEG 10‐20 system, with odd numbers denoting left side electrodes and even numbers for right side electrodes.[12](#jvim14789-bib-0012){ref-type="ref"} Routine electrodes included reference (R), ground (G), midline (Fz, Cz, Pz), frontal electrodes (F3/F4, F7/F8), central electrodes (C3/C4), temporal electrodes (T3/T4), and occipital electrodes (O1/O2). Some dogs also had electrocardiogram (ECG) electrodes placed. Not all dogs received the full complement of 15 electrodes due to head size, clinical circumstances, and development of the electrode placement protocol (earlier cases did not routinely include all of the midline electrodes, F7/8 or ECG). During instrumentation, impedances were checked, and the electrodes were adjusted to keep them below 30 kOhms.[2](#jvim14789-note-1004){ref-type="fn"}

![Electrode placement map illustrated on a dorsal view of a canine skull (see also Table [1](#jvim14789-tbl-0001){ref-type="table-wrap"}).](JVIM-31-1469-g001){#jvim14789-fig-0001}

![Electrode placement map illustrated on a lateral view of a canine skull (see also Table [1](#jvim14789-tbl-0001){ref-type="table-wrap"}).](JVIM-31-1469-g002){#jvim14789-fig-0002}

###### 

Electrode placement protocol

  ---------- ---------------------------------------------------------------------
  Ref        Midline, between medial canthi
  Grd        Dorsal midline neck, 2--5 cm caudal to occipital protuberance
  F7/F8      Zygomatic arch just caudal to the lateral canthus of both eyes
  F3/F4/Fz   On the temporal lines caudal to the medial canthi and at midline
  C3/C4/Cz   Halfway between F and O/P electrodes, in line with T electrodes
  O1/O2/Pz   Transverse line between mastoid processes in line with F electrodes
  T3/T4      Zygomatic arch, just rostral to the pinnal edge
  ---------- ---------------------------------------------------------------------

John Wiley & Sons, Ltd

Technical review settings included a notch filter at 50 or 60 Hz (as appropriate for European or North American recordings respectively and only applied if necessary), 0.1--1 Hz low‐frequency filter, and 35 or 70 Hz high‐frequency filter as needed. The 35 Hz high‐frequency filter was applied when needed to reduce artifact from muscle potentials (i.e., masticatory muscle activity). Analysis was accomplished by medical grade review software.[3](#jvim14789-note-1005){ref-type="fn"} Remontaging between bipolar and referential recordings was performed posthoc as necessary. Epileptiform activity such as spikes and sharp waves, as well as focal abnormalities of the background (e.g., trains of slow waves) was registered and compared against the video recording to determine whether there was any associated ictal semiology. As well, the video recording was reviewed for occurrences of the target behavioral events, and the associated EEG recording was inspected for abnormalities. Event frequency was derived from the medical record history before onset of video‐EEG recording and categorized as recurring within seconds (i.e., the behavior had essentially become continuous), within minutes (recurring within 10 minutes), hourly, daily, weekly, monthly, and annually. These were assigned values of 1 through 7, respectively, with 1 corresponding to the highest event frequency, based on the medical record history. Artifacts (both physiological and nonphysiological) were excluded through comparison of video and EEG recordings and through review of the recording in various montages.

Simple descriptive statistics were performed on the study population signalment, anticonvulsants, and recording length, sedation requirement, and findings (ictal/interictal/behavioral). An exact logistic regression was used to determine whether recording duration or frequency of historic events predicted diagnostic success, calculating an odds ratio.[4](#jvim14789-note-1006){ref-type="fn"} Significance was set at *P* ≤ 0.05. The EEG result was categorized as having achieved a diagnosis (categorical variable, assigned value = 1) if the EEG review: (1) confirmed epileptiform seizures by detecting either ictal or interictal epileptiform discharges that established the epileptic nature of the events, or (2) confirmed no abnormal discharges during the visible behavioral event verifying the nonepileptiform nature of the behavioral event. The EEG result, on the other hand, was categorized as unsuccessful/nondiagnostic (categorical variable, assigned value = 0) if no behavioral target episodes were seen during the video recording, and no epileptiform discharges were detected in the EEG recording or if the recording was unreadable (too much artifact). Analysis of EEG recordings was initially completed by FJ and later reviewed by MAC (who was blinded to the clinical history). If the interpretations were discordant, the consensus diagnosis was recorded after discussion.

Results {#jvim14789-sec-0009}
=======

Eighty‐one dogs met the inclusion criteria from all 4 institutions, with recordings included from 2013 through 2016. There were 7 Rhodesian Ridgebacks, 6 American Staffordshire Terriers, 5 each of Golden Retrievers, German Shepherd Dogs and mixed breed dogs, 4 Bull Terriers, 3 each of Border Collies and English Bulldogs, 2 each of Cavalier King Charles Spaniels, Great Danes, Jack Russell Terriers, Labrador Retrievers, Pitbulls, Pugs, and Rottweilers, and 1 each of: Alaskan Klee Kai, American Bulldog, American Cocker Spaniel, Australian Shepherd, Australian Terrier, Border Terrier, Boxer, Cane Corso, Chinese Crested Hairless, Dachshund, Dalmatian, Doberman Pinscher, Field Spaniel, Finnish Spitz, French Bulldog, German Shorthaired Pointer, Havanese, Husky, Irish Setter, Karelian Bear Dog, Kromfohrländer, Lapponian Herder, Miniature Pinscher, Miniature Schnauzer, Parson Terrier, Pomeranian, Shetland Sheepdog, Standard Poodle, and Viszla. There were 46 males (27 neutered) and 35 females (24 spayed). Median age was 4 years, with a mean age of 5.42 years (range: 0.25--15 years) (Table [S1](#jvim14789-sup-0001){ref-type="supplementary-material"}). The clinical question for all dogs undergoing video‐EEG was "are these seizures?" The events were described as combinations of: tonic--clonic seizures, head bobbing or tremors, focal twitching/myoclonus/spasticity (face, ears, head, neck, limbs), altered mentation (trance, staring, absences, excitement, vocalization, awakenings), chasing/holding of visible or invisible stimuli (lights, shadows, tail, "flies," objects), proprioceptive ataxia, and gastrointestinal upset (Table [S1](#jvim14789-sup-0001){ref-type="supplementary-material"}). Triggers presented were sensory stimuli including objects (like a specific food bowl or training dummy), lights (bright lights or sudden sunshine or laser pointers), shadows (flickering sunlight or moving shadows), sounds (rattling dishes/tinfoil or sudden sounds), or touch (brushing of the dorsum). As only few dogs presented each type of event or trigger, we were unable to assess whether certain events or triggers were more likely to result in an EEG diagnosis.

Electrode placement and EEG recording were performed without any chemical or physical restraint in the majority of dogs (69%). Three dogs (4%) were sedated for electrode placement and not reversed but with recording continuing beyond clinical recovery to an awake state (normal activity confirmed on the synchronized video recording). Seventeen dogs (21%) were sedated for electrode placement with subsequent reversal. Sedatives included: dexmedetomidine (10--20 μg/kg) and subsequent reversal with atipamezole (10--20 μg/kg), butorphanol (0.1 mg/kg), and acepromazine (0.1 mg/kg). For 4 dogs (4.9%), electrodes were placed while under general anesthesia for other diagnostic testing, with recording proceeding once they had recovered. Thirty‐five (43%) dogs were recorded while receiving single, or combinations of, anticonvulsant drugs: phenobarbital (1.01--6.5 mg/kg), zonisamide (6--14 mg/kg), levetiracetam---including extended release (14.5--65.6 mg/kg), topiramate (4.3--11.8 mg/kg), imepitoin (7.5--22.2 mg/kg), diazepam (≤1 mg/kg), and primidone (18.3 mg/kg). The small numbers of dogs receiving each drug or combination of drugs meant that it was not possible to assess for an effect of anticonvulsant drugs on diagnostic success.

All video‐EEG recordings were of interpretable quality despite frequent muscle artifact and occasional movement artifact. The median EEG recording duration was 1.5 hours with a mean duration of 3.69 hours (range: 0.17--22.5 hours). Target behavioral events were captured on EEG recordings in 49 of 81 dogs (61%). EEG achieved diagnosis in 58 of 81 cases (72%). Of these 58 dogs, 25 were diagnosed as having epileptiform seizures, based on finding either ictal (18 dogs) or interictal (7 dogs) epileptiform discharges on the EEG recording. These types of epileptiform discharges included spike or sharp waves, spike‐and‐slow waves, or runs of any of these that stood above and disrupted the background activity (e.g., Figs [3](#jvim14789-fig-0003){ref-type="fig"}, [4](#jvim14789-fig-0004){ref-type="fig"}). In 9 of the 25 diagnoses, the epileptiform discharges were not accompanied by paroxysmal behavior visible on video. There were 33 cases with transient behavioral events that showed no associated epileptiform discharges during the events in question and during the remainder of the EEG recording (e.g., Fig. [5](#jvim14789-fig-0005){ref-type="fig"}). The video‐EEG recording was nondiagnostic in 23 of 81 cases. These video‐EEG recordings were inconclusive because the event of interest did not occur, and both the video and EEG traces were unremarkable. As frequency of events decreased, video‐EEG was less likely to achieve a diagnosis (*P* \< 0.001, Fig. [6](#jvim14789-fig-0006){ref-type="fig"}). For every unit increase in frequency (months to weeks to days to hours, etc.), there were increased odds for successful video‐EEG diagnosis of 2.315 (95% confidence interval: 1.36--4.34). The length of video‐EEG recording was not associated with the likelihood of achieving a diagnosis (*P* = 0.2).

![Example of an ictal EEG finding. A 13‐year‐old female spayed Cavalier King Charles Spaniel presenting for head twitching and staring episodes occurring almost every waking hour. Referential montage shows 3 Hz spike‐wave activity lasting approximately 5 seconds with head and eyelid myoclonic jerks time‐locked to the spikes. This is bracketed by normal saccadic eye movements (the large opposing deviations from baseline). There is mild muscle artifact on T4‐Ref. Sampling rate: 200 Hz. Paper speed: 30 s/page. Sensitivity: 20 μV. High‐frequency filter: 70 Hz. Low‐frequency filter: 1 Hz. Horizontal scale: 1 s/solid line, 200 ms/dashed line. Vertical scale: 194 μV/division.](JVIM-31-1469-g003){#jvim14789-fig-0003}

![Examples of an interictal EEG finding. A 7‐year‐old female spayed pitbull terrier presenting for episodic ataxia, sleep abnormalities, and possible seizures occurring daily. (**A**) Referential montage shows multifocal independent interictal spikes over F3/C3 and F8/C4 during drowsiness with no behavioral/motor correlates. (**B**) Bipolar montage of the same epoch. Sampling rate: 200 Hz. Paper speed: 5 s/page. Sensitivity: 7 μV. High‐frequency filter: 70 Hz. Low‐frequency filter: 1 Hz. Horizontal scale: 1 s/solid line, 200 ms/dashed line. Vertical scale: 124 μV/division (A) and 158 μV/division (B).](JVIM-31-1469-g004){#jvim14789-fig-0004}

![Example of a behavioral EEG finding. An 11‐year‐old intact female Bull Terrier presenting with daily trance episodes, often triggered by gentle touch. Unremarkable referential montage while dog is frozen in place showing −30 to 34 μV activity with dominant frequencies ranging 17 to 25 Hz. Sampling rate: 200 Hz. Paper speed: 8 s/page. Sensitivity: 7 μV. High‐frequency filter: 70 Hz. Low‐frequency filter: 1 Hz. Horizontal scale: 1 s/solid line, 200 ms/dashed line. Vertical scale: 61.6 μV/division.](JVIM-31-1469-g005){#jvim14789-fig-0005}

![Odds of successful diagnosis by frequency of events (circles). Squares: upper 95% confidence interval. Dashes: lower 95% confidence interval.](JVIM-31-1469-g006){#jvim14789-fig-0006}

Discussion {#jvim14789-sec-0010}
==========

The interobserver agreement for determining the nature of video‐recorded transient behavioral events in dogs and cats is relatively low.[3](#jvim14789-bib-0003){ref-type="ref"} This supports the growing consensus on the need for diagnostic tools, such as video‐EEG, to differentiate epileptic versus nonepileptic behavioral paroxysms, particularly the absolute necessity of the simultaneous observation of both characteristic EEG changes and the actual behavioral event to distinguish the two.[2](#jvim14789-bib-0002){ref-type="ref"}, [3](#jvim14789-bib-0003){ref-type="ref"}, [13](#jvim14789-bib-0013){ref-type="ref"}, [14](#jvim14789-bib-0014){ref-type="ref"} Video‐EEG technology has advanced to include small portable wireless video‐synchronized systems, originally designed to increase ease of recording in people and particularly children, and that can be used in dogs.[15](#jvim14789-bib-0015){ref-type="ref"} Routine 20--40 minute video‐EEG studies in human pediatric epileptology are helpful in 45% of cases examined for frequent behavioral events.[9](#jvim14789-bib-0009){ref-type="ref"} Besides helping to establish the diagnosis of a human pediatric epileptic syndrome, video‐EEG also aids in excluding the approximately 20% of children with nonepileptic transient behavioral events.[16](#jvim14789-bib-0016){ref-type="ref"} In human adults, video‐EEG shows a 58% success rate.[17](#jvim14789-bib-0017){ref-type="ref"}

This study provides the first description of the diagnostic success of wireless video‐EEG in unsedated dogs displaying transient paroxysmal behavioral events. The results of this study indicated that the solution to diagnosing canine transient paroxysmal behavioral events is the use of unsedated wireless video‐EEG recording. Ambulatory wireless video‐EEG in unsedated dogs with these events achieved diagnostic success in 72% of cases with a mean recording time of 3.69 hours and with greater success in capturing more frequent events, as expected. Preliminary data from this cohort of dogs indicate that the diagnostic success was supported by results of subsequent treatment with anticonvulsive medications and repeat video‐EEG (data not shown, currently under analysis).

By comparison, the diagnostic success of EEG recordings in sedated or anesthetized epileptic dogs ranges from 20% to 86%, although the high end of the range is an outlier (Table [2](#jvim14789-tbl-0002){ref-type="table-wrap"}).[18](#jvim14789-bib-0018){ref-type="ref"}, [19](#jvim14789-bib-0019){ref-type="ref"}, [20](#jvim14789-bib-0020){ref-type="ref"}, [21](#jvim14789-bib-0021){ref-type="ref"} Comparison with previous reports is complicated by the lack of standardized protocols and differences in inclusion criteria. Previous veterinary studies examined dogs with an unequivocal clinical diagnosis of epilepsy based on a combination of semiology and etiology, whereas this study population comprised the broader category of behavioral events of unknown etiology and focused on both the diagnosis and the exclusion of the epileptic origin of the events. Furthermore, the video‐EEG recordings in this study were not stratified by the etiological classification of the epilepsy. That is, not all of the dogs in this study had normal neurologic or physical examinations nor underwent full clinical investigation that included blood work, advanced imaging (magnetic resonance imaging or computed tomography of the head), or cerebrospinal fluid analysis, nor necessarily received a final diagnosis. This study focused on the investigation of the utility of unsedated video‐EEG for the practical clinical question: *is it an epileptic seizure*?

###### 

Recently reported diagnostic yield of veterinary EEG

  Reference                                                    Inclusion Criteria                                                Dogs   Main Recording Method                                Mean Duration (min)   Success (%)
  ------------------------------------------------------------ ----------------------------------------------------------------- ------ ---------------------------------------------------- --------------------- -------------
  Berendt et al.[18](#jvim14789-bib-0018){ref-type="ref"}      Recurrent epileptic seizures (not inflammatory or extracranial)   23     Sedation (acepromazine + pethidine)                  30--45                65
  Brauer et al.[19](#jvim14789-bib-0019){ref-type="ref"}       Idiopathic and symptomatic epilepsy                               89     General anesthesia (propofol + rocuronium bromide)   Not stated            26
  Jaggy et al.[20](#jvim14789-bib-0020){ref-type="ref"}        Idiopathic epilepsy                                               37     General anesthesia (medetomidine + propofol)         25                    86
  Jeserevics et al.[21](#jvim14789-bib-0021){ref-type="ref"}   Epileptic seizures + Finnish Spitz                                15     Sedation (medetomidine)                              20                    20
  This study                                                   Transient paroxysmal events                                       81     Unsedated                                            221                   72

Min, minutes.
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In this study, interictal epileptiform activity was used to confirm the epileptic nature of transient paroxysmal behavioral events in addition to ictal recordings. Technically, only ictal EEG (18/58 successful EEG diagnoses in this study) can confirm the epileptiform nature of a clinical event. On the other hand, it is known from the human literature that the specificity of interictal epileptiform abnormalities on EEG is high in adults but could be lower in children, with up to 9% of normal children exhibiting epileptiform activity on EEG.[22](#jvim14789-bib-0022){ref-type="ref"}, [23](#jvim14789-bib-0023){ref-type="ref"} This study did not have sufficient numbers to stratify analysis by age.

The length of video‐EEG recording did not predict diagnostic success as we had hypothesized, a prediction based on the variable interevent frequencies encountered clinically. This could be because interictal epileptiform activity was identified or that EEG success could be dependent upon other factors, such as length of time since last event, medications received, skull shape, or masticatory muscle depth. Further study would be required to investigate these factors. In the veterinary EEG literature, length of recording is not always specified, and time since last event is rarely noted. However, routine recording times historically ranged from 20 to 45 minutes (Table [2](#jvim14789-tbl-0002){ref-type="table-wrap"}).[18](#jvim14789-bib-0018){ref-type="ref"}, [24](#jvim14789-bib-0024){ref-type="ref"} A previous study observed that video‐EEG could be recorded up to 8 hours after instrumentation in an unsedated dog with minimal physiological artifact accruing.[11](#jvim14789-bib-0011){ref-type="ref"}

The only activation technique that was used deliberately in this study was the presentation of sensory stimuli known to trigger a dog\'s target behavioral events.[15](#jvim14789-bib-0015){ref-type="ref"} Additionally, natural sleep was not interfered with if it occurred during recording. Activation techniques are stimuli that provoke epileptic potentials on the EEG and clinical seizures.[25](#jvim14789-bib-0025){ref-type="ref"} Examples from human epileptology include natural sleep, sleep deprivation, withdrawal of anti‐epileptic medication(s), photic stimulation, and hyperventilation.[26](#jvim14789-bib-0026){ref-type="ref"}, [27](#jvim14789-bib-0027){ref-type="ref"} In veterinary epileptology, photic stimulation and hyperventilation have been reported under propofol anesthesia, especially as the latter technique is only possible if the dog is under general anesthesia with control of airway and respiratory rate.[19](#jvim14789-bib-0019){ref-type="ref"}, [28](#jvim14789-bib-0028){ref-type="ref"} It remains to be explored in veterinary epileptology as to which activation techniques work best for which types of epilepsy, as is known in human epileptology.[25](#jvim14789-bib-0025){ref-type="ref"}, [26](#jvim14789-bib-0026){ref-type="ref"}, [27](#jvim14789-bib-0027){ref-type="ref"}, [29](#jvim14789-bib-0029){ref-type="ref"}

Veterinary epileptology also lacks a standard electrode positioning protocol similar to the 10--20 system used in human epileptology. Several proposals have been made for standard electrode positioning in veterinary epileptology.[7](#jvim14789-bib-0007){ref-type="ref"}, [14](#jvim14789-bib-0014){ref-type="ref"}, [30](#jvim14789-bib-0030){ref-type="ref"} These proposals have still to be replicated and validated, a process beyond the scope of the present study. In the past, the lack of a standardized electrode positioning protocol and the frequent use of different types of sedation throughout the recording in veterinary epileptology seriously compromised the comparison of findings between patients, clinics, and reports in the literature. This limited the recognition of focal or generalized discharges, the identification of the epileptogenic zone, and the definition of electroclinical syndromes on the basis of characteristic EEG findings. EEG is critical to these concepts, especially to locating the epileptogenic zone. Originally defined as the "area of cortex necessary and sufficient for initiating seizures and whose removal (or disconnection) is necessary for complete abolition of seizures," for future surgical purposes, a more simplified definition of the epileptogenic zone is the "minimum amount of cortex that must be resected (inactivated or completely disconnected) to produce seizure freedom".[14](#jvim14789-bib-0014){ref-type="ref"}, [31](#jvim14789-bib-0031){ref-type="ref"}, [32](#jvim14789-bib-0032){ref-type="ref"} This study brings together 81 video‐EEGs performed at multiple centers with the same electrode placement map and, for the first time, minimizes the interference of sedatives or anesthetics on findings by recording in unsedated dogs.

The main weakness of scalp EEG is that recordings can be unremarkable in truly epileptic individuals. These false‐negative findings could be variously due to weak voltage of the cortical source, smallness of the area of involved cortex, the source being deep to the cortex (such as a thalamic source), or poor synchronization of the involved neuronal population.[33](#jvim14789-bib-0033){ref-type="ref"} In the present study, 33 cases recorded visible behavioral events without associated epileptiform discharges on EEG during the events or the remainder of the recording. These cases were counted as successful recordings due to the capture of the events of interest, but an unknown number could have been misclassified as nonepileptic as a result of the apparently unremarkable EEG. Likewise, an unknown number of the 23 inconclusive cases (with unremarkable video‐EEG recordings) could have been misclassified. Until we establish strong correlations between the semiology and the EEG findings for epilepsies in dogs, comparable to the human epilepsies, an estimate of this error is not possible.

Another limitation of the present study\'s recording technique is that it does not produce artifact‐free recordings. The main artifacts that were observed were due to muscle (electromyographic), eye, ear, oral, facial, and whole body movement. Topical application of lidocaine is not helpful in reducing muscle artifact.[34](#jvim14789-bib-0034){ref-type="ref"} Once clinical seizures are apparent, the EEG recording can be obscured by movement artifact. On the ideal recording, EEG events would become apparent and evolve before the clinical signs. However, the recording quality with the present study\'s technique is sufficient for clinical interpretation. This technique successfully characterized a generalized absence seizure syndrome with myoclonic jerks in the Rhodesian Ridgeback breed and in a Chihuahua (the latter was unsedated but not wireless).[35](#jvim14789-bib-0035){ref-type="ref"}, [36](#jvim14789-bib-0036){ref-type="ref"} Despite the electromyographic contamination of the background rhythms, the generalized 4 Hz spike‐and‐wave ictal pattern was easily recognized.

The Chihuahua case example would be hard to classify under the seizure definition based solely on clinical semiology that was recently proposed by the International Veterinary Epilepsy Task Force, but is reminiscent of the situation in children in which absence seizures may remain unrecognized unless EEG is recorded.[4](#jvim14789-bib-0004){ref-type="ref"}, [5](#jvim14789-bib-0005){ref-type="ref"} As with historical and ongoing efforts to classify human epilepsies, these proposals are a work in progress. It is acknowledged that EEG would assist in defining focal versus generalized seizures as this is challenging on video or description alone.[2](#jvim14789-bib-0002){ref-type="ref"}, [3](#jvim14789-bib-0003){ref-type="ref"}, [5](#jvim14789-bib-0005){ref-type="ref"} For humans, decades of video‐EEG have allowed improvement in the reliability of semiology for localizing seizure onset.[37](#jvim14789-bib-0037){ref-type="ref"}

Other improvements in veterinary epileptology will follow with more common clinical use of EEG in the future. Consensus on standardized veterinary EEG protocols will allow the definition of veterinary electroclinical epileptic syndromes, with associated updates to terminology and classification. Such definitions will benefit etiological investigations based on stricter phenotyping of the epileptic population. Advances in technology will support the development of long‐term ambulatory (video‐)EEG, where an instrumented dog is recorded in its home environment, similar to the cardiologist\'s Holter monitor. Stratification of therapeutic trials by the type of epilepsy might improve outcomes and prognosis.

This study provides a description of the high diagnostic success of a novel wireless video‐EEG technique in unsedated dogs presenting with behavioral events when investigating the question, "is it an epileptic seizure?" Diagnostic success appeared better than that reported in human pediatric epileptology by a similar technique. Diagnostic success was positively associated with higher frequency of the events documented in medical records, but not with increasing length of video‐EEG recording. Clinicians should consider video‐EEG recording for diagnosis in unsedated dogs presenting with behavioral events of unknown etiology.
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**Table S1.** Summary table of study data, including signalment, presenting complaint, EEG findings, and medications.
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Click here for additional data file.
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Trackit MK3 EEG/Polygraphy Recorder with Video, Lifelines Neurodiagnostic Systems, Inc., Troy, IL.

When the Trackit was first obtained, impedances were compared with the OVC\'s previous Stellate Harmonie machine (Natus Medical Inc., Pleasanton, CA), by switching the electrode plugs from one machine\'s jackbox to the other. It was found that where the Harmonie reported impedances below 5 kΩ, the Trackit reported the same electrodes as below 30 kΩ. Therefore, tolerances were increased for the Trackit. These data are unpublished.
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